Star clusters projected onto dense stellar fields in general require field star decontamination to confirm their nature and derive intrinsic photometric and structural fundamental parameters. The present work focusses on the open clusters or candidates NGC 5715, Lyngå 4, Lyngå 9, Trumpler 23, Trumpler 26 and Czernik 37 which are projected within 317
towards the central parts of the Galaxy are of particular interest. Studies like the present one can provide means to unambiguously unveil the nature of such potential candidates, which is essential to establish the fraction of star clusters as compared to statistical fluctuations of the dense stellar field in those directions.
Reliable fundamental parameters of unstudied OCs are important both to disc studies and to constrain theories of molecular cloud fragmentation, star formation, as well as stellar and dynamical evolutions. Structural and dynamicalrelated parameters of star clusters can be used to investigate whether the apparent scarcity of OCs inside the Solar Circle is due to observational limitations in dense stellar fields or enhanced tidal disruption rates because of proximity to the bulge and/or higher rates of collisions with molecular clouds (Bonatto et al. 2006a , and references therein).
As a first step a series of faint OCs were studied using near-IR J, H and Ks photometry (Bica, Bonatto & Dutra 2003; Bica, Bonatto & Dutra 2004; obtained from the 2MASS
1 Point Source Catalogue (PSC). 2MASS spatial and photometric uniformity has been important to derive fundamental parameters and probe the nature of these objects, because it allows extraction of large surrounding fields that provide high star-count statistics in the near-IR.
To this purpose we have developed quantitative tools to disentangle cluster and field stars in CMDs, in particular two different kinds of filters. Basically we apply (i) FS decontamination to uncover cluster evolutionary sequences from the field, which is important to derive reddening, age and distance from the Sun, and (ii) colourmagnitude (CM) filters, which proved to be essential for building intrinsic stellar radial density profiles (RDPs), as well as luminosity and mass functions. In particular, FS decontamination constrains more the age and distance from the Sun, especially for low-latitude OCs (Bonatto et al. 2006a) . These tools were applied to OCs and embedded clusters to enhance MS and/or pre-MS sequences with respect to the field Bonatto et al. 2006b; Bonatto, Santos Jr. & Bica 2006; . They were useful also in the analysis of faint and/or distant OCs (Bica, Bonatto & Dutra 2003; Bica, Bonatto & Dutra 2004; Bica, Bonatto & Blumberg 2006) . In addition, more constrained structural parameters such as core (King 1966a; King 1966b ) and limiting radii (Rcore and R lim , respectively), and mass function (MF) slopes have been derived from CM-filtered photometry, allowing inferences on cluster dynamical state (e.g. .
The present work investigates photometric and structural properties of six OCs or candidates in dense stellar fields: NGC 5715, Lyngå 4, Lyngå 9, Trumpler 23, Trumpler 26 and Czernik 37. They were included in early catalogues of star clusters (Alter et al. 1970; Lyngå 1985 , and references therein), but only recently some of them have been analysed. From 4 to 6 catalogues (cols. 1 and 13 of The objects are projected within ≈ 45
• of the Galactic Centre. NGC 5715, Ly 4, Tr 23, Ly 9 and Tr 26 are located in the 4th quadrant while Cz 37 is in the 1st quadrant. We are dealing with very low latitude objects, all with |b| 2.8
• . Clearly, they are ideal targets to be analysed with decontamination methods.
Tr 23 and Tr 26 are used to compare cluster parameters obtained by means of different decontamination approaches and observational data sets, and to further probe their properties. Cluster parameters for NGC 5715, Ly 4, Ly 9 and Cz 37 are derived for the first time.
To be considered as a high-probability star cluster, a candidate must present both a FS-decontaminated CMD morphology and CM-filtered stellar RDP consistent with those of typical OCs. A third criterion would be a clusterlike MF. However, since MFs change with cluster age and are environment dependent , and references therein), they do not provide enough constraints to confirm or rule out OC-candidates.
The density of stars in the direction of the present objects is unprecedented as compared to our previous efforts to explore OCs in general. This work is expected to contribute not only with parameters of unstudied star clusters, but also with quantitative tools that are useful to the study of OCs projected in dense fields. This paper is organized as follows. Sect. 2 contains basic properties and reviews literature data (when available) on the objects. Sect. 3 discusses 2MASS data and photometric uncertainties. In Sect. 4 we describe the FS decontamination algorithm to be applied to CMDs, discuss its results and limitations, and derive fundamental cluster parameters. Sect. 5 presents definitions of the CM filters for each cluster, stellar RDPs and radial mass density profiles (MDPs), and models of the effect of varying background levels on cluster radii determination. In Sect. 6 MFs and cluster mass are inferred. In Sect. 7 aspects related to the structure and dynamical state of the present objects are discussed. Concluding remarks are given in Sect. 8.
THE TARGET OPEN CLUSTERS AND CANDIDATES
According to the OC catalogues WEBDA 2 and DAML02 3 NGC 5715, Ly 9 and Cz 37 do not have published fundamental photometric parameters. No structural parameters are available either. van den Bergh & Hagen (1975) measured an angular diameter D = 10 ′ and estimated a medium richness for NGC 5715. Ruprecht (1966) classified it as Trumpler type II 2 m, while Lyngå (1982) as III 2 m.
Ly 4 was photoelectrically studied by Moffat & Vogt (1975) , but the few observed stars did not allow determination of a cluster sequence in the CMD. Its Trumpler type is IV 2 p according to Ruprecht (1966) or II 2 m (Lyngå 1982) .
Carraro, Janes & Eastman (2005) photometrically studied Ly 9, however without applying a quantitative FS decontamination. They concluded that Ly 9 is an enhancement of the dense stellar field. van den Bergh & Hagen (1975) estimated an angular diameter of D = 6 ′ and medium richness. Its Trumpler type is III 1 m (Ruprecht 1966; Lyngå 1982) . Carraro, Janes & Eastman (2005) concluded that Cz 37 might be a real cluster superimposed on the Galactic bulge population. van den Bergh & Hagen (1975) 
′ and medium richness. Its Trumpler type is III 2 p (Ruprecht 1966) or II 1 m (Lyngå 1982) . Carraro et al. (2006) found that Tr 23 is an intermediate age OC within the Solar circle that deserves further attention. They applied in the analysis the FS decontamination method by Bertelli et al. (2003) , from which they obtained E(B − V ) = 0.83, d⊙ = 2.2 kpc and age 1 Gyr. van den Bergh & Hagen (1975) 
′ and medium richness. Its Trumpler type is II 2 p (Ruprecht 1966) or III 1 m (Lyngå 1982) . Kharchenko et al. (2005) employed the ASCC-2.5 catalogue with limiting magnitude V ≈ 14 to derive parameters for 520 open clusters, using proper motion and photometric criteria to separate probable members from field stars. However, owing to distance and reddening limitations, the fainter cluster parameters rely on a few stars. For Tr 26 they derived E(B − V ) = 0.14, d⊙ = 2.8 kpc, age 240 Myr, core and cluster radii of 4.2 ′ and 9.6 ′ , respectively. van den Bergh & Hagen (1975) 
′ and medium richness. Its Trumpler type is II 2 p (Ruprecht 1966) or III 1 m (Lyngå 1982) .
In Fig. 1 we show optical XDSS 4 images of Tr 26 (left panel, B band) and Cz 37 (right panel, R band). Tr 26 presents a lower contrast with respect to the background than Cz 37. XDSS R images of Ly 4 (left panel) and Ly 9 (right panel) are shown in Fig. 2 , while in Fig. 3 we present XDSS R images of Tr 23 (left panel) and NGC 5715 (right panel). The field of Tr 23 presents significant differential absorption, especially in the north-south direction (Sect. 3.1). All objects appear to be heavily contaminated by dense stellar fields. Table 1 provides information on the objects. Right ascension, declination and angular diameter (Cols. 2 to 4) were visually measured by us on XDSS images (Figs. 1 to 3) as a first order approximation to the objects' centre and dimension. However, RDPs (Sect. 5.2) built based on the XDSS central coordinates of NGC 5715, Tr 23, Ly 4 and Ly 9 presented a dip at R = 0. Consequently, new coordinates were searched to maximize the central density of stars by examining histograms for the number of stars in 0.5 ′ -wide bins of right ascension and declination on CM-filtered photometry (Sect. 5.1). The new central coordinates and the corresponding Galactic longitude and latitude are given in Cols. 5 to 8 of Table 1 . Age, central reddening, distance from the Sun and Galactocentric distance based on 2MASS data (Sect. 4.6) are given in Cols. 9 to 12. Additional designations in col. 13 of Table 1 are BH (van den Bergh & Hagen 1975) and ESO (Lauberts 1982) ; previous ones are given in Alter et al. (1970) .
2MASS PHOTOMETRY
J, H and Ks 2MASS photometry was extracted in circular fields centred on the optimized coordinates of the objects (cols. 5 and 6 of Table 1) using VizieR 5 . Our previous experience with OC analysis (Sect. 1) shows that as long as no other populous cluster is present in the field, and differential absorption is not prohibitive, large extraction areas can provide the required statistics for a consistent FS characterization. Based on this, we used extraction radii (col. 5 of Table 2 ) significantly larger than the respective limiting radii (Sect. 5.2 and col. 7 of Table 4 ) of the present objects. As photometric quality constraint, 2MASS extractions were restricted to stars with magnitudes (i) brighter than those of the 99.9% Point Source Catalogue completeness limit 6 in the cluster direction, and (ii) with errors in J, H and Ks smaller than 0.2 mag. The 99.9% completeness limits are different for each cluster, varying with Galactic coordinates. They are given in cols. 2-4 of Table 2, respectively for J, H, and Ks. For reddening transformations we use the relations AJ /AV = 0.276, AH/AV = 0.176, AK S /AV = 0.118, and AJ = 2.76 × E(J − H) (Dutra, Santiago & Bica 2002) , assuming a constant total-to-selective absorption ratio RV = 3.1.
To objectively characterize the distribution of 2MASS photometric uncertainties in the fields of the present objects, we show Fig. 4 cumulative histograms with the fraction of stars as a function of uncertainties for the 3 bands. Projected areas sampled in the histograms correspond to the respective limiting radius of each object (Sect. 5.2). The distribution of photometric uncertainties is similar among the fields sampled. More than ≈ 80% of the stars in NGC 5715, Ly 4, Tr 23 and Cz,37 have J and H uncertainties smaller than 0.06 mag; for Ks this fraction is slightly smaller. In Tr 26 and Ly 9, the 0.06 mag fractions are ≈ 70%. 2MASS uncertainties are in general larger than those of CCD photometry. However, for most stars in the present objects they are still small enough to provide reliable values of magnitude and colours. Besides, for this kind of study large surrounding fields are necessary for statistical representativity of FSs (Sect. 4) and long-base RDPs (Sect. 5.2), which in general are not available in the optical.
In Fig. 5 we present the analysis of NGC 5715, by means of J × (J − H) and J × (J − Ks) CMDs extracted from a central (R = 3 ′ ) region. The extension of this extraction corresponds to about twice the core radius and somewhat larger than half the limiting radius (Sect. 5). This extraction provides an adequate contrast (in terms of density of stars) between CMD sequences of the object and offset field. Photometry was limited in magnitude according to cols. 2 -4 of Table 2 ; error bars show that photometric uncertainties, although increasing for faint stars (Fig. 4) , are not large to the point of producing smeared CMDs. Bulge stars are conspicuous in the field of NGC 5715, as shown in both CMDs (top panels), especially for (J − H) 0.75 and (J − Ks) 1.0. However, comparison of the central CMDs (top panels) with those of the equal area offset field (middle panels) suggests an excess of stars for bluer colours, which is indicative of cluster and field sequences in such dense fields requires a quantitative method (Sect. 4). 
Spatially variable absorption in the field of Tr 23
Some peculiarities associated with variable absorption that affects star sequences in the CMD of Tr 23 are important to be discussed. Fig. 3 indicates the presence of important variable absorption in the optical field of Tr 23. To investigate its spatial distribution we plot in the top panels of Fig. 8 the 2MASS position of each star (with respect to the central coordinates - Table 1 ) both in the observed (left) and CM-filtered (Sect. 5.1) photometry (right). The distribution of stars in both panels are affected by differential absorption, especially in the north-south direction.
This trend is confirmed by the linear profiles (number of stars per bin) extracted along declination (bottom-left panel) and right-ascension (bottom-right) directions, centred on the coordinates of Tr 23 (Table 1 ). The field along the east-west direction is more uniform than the north-south one. To minimize differential absorption effects, we take as comparison field the average of 2 circular regions of 5 ′ in radius shifted 20 ′ east and west off the centre of Tr 23. CMDs of a central (R = 3 ′ ) and offset field regions, as well as the FS decontaminated one of Tr 23 are shown in Fig. 6 (left panels).
FIELD-STAR DECONTAMINATION IN CMDS AND CLUSTER FUNDAMENTAL PARAMETERS
Important field star contamination is conspicuous in the observed CMDs of the present, low-latitude objects, projected against bulge directions (upper panels of Figs. 5 -7). Quantitative FS decontamination becomes fundamental to determine the nature of these objects, as real star clusters or random fluctuations of the dense background stellar density, i.e. asterisms. Disentangling cluster and field stars is an important -but difficult -task, especially if dense fields and poorlypopulated clusters are involved. Ideally, cluster member identification is more constrained when photometric and proper motion data are available for a large number of individual stars (e.g. Dias et al. 2006 ). However, for most star clusters, distant ones in particular, proper motion data are not available. Thus the task has to be done using only photometry, by means of statistical comparison of star samples taken from the cluster region and offset field.
Description of the FS decontamination algorithm
To uncover the intrinsic CMD morphology we use an upgraded version of the FS decontamination algorithm previously applied in the analysis of low-contrast , embedded (Bonatto, Santos Jr. & Bica 2006) , young (Bonatto et al. 2006b ), and faint (Bica, Bonatto & Blumberg 2006) OCs. Sampling small CMD regions, the algorithm works on a statistical basis that takes into account the relative number-densities of stars in a cluster region and comparison field. It can be applied to the full cluster region (0 R R lim ) or inner regions such as core and/or halo. This upgraded version of the algorithm works with 3 dimensions, the J magnitude and the (J − H) and (J − Ks) colours, considering as well the respective 1σ uncertainties in the 2MASS bands, σJ , σH and σK s . These are the 2MASS colours that provide the maximum variance among cluster CMD sequences for OCs of different ages (e.g. Bonatto, Bica & Girardi 2004) .
Basically, the algorithm (i) divides the full range of magnitude and colours of a given CMD into a 3D grid whose cubic cells have axes along the J , (J − H) and (J − Ks) directions, (ii) computes the expected number-density of FSs in each cell based on the number of comparison field stars with magnitude and colours compatible with those of the cell, and (iii) randomly subtracts the expected number of FSs from each cell. Consequently, this method is sensitive to local variations of FS contamination with magnitude and colours. To simplify notation we use the definitions χ = J, ξ = (J − H) and ζ = (J − Ks).
Cell dimensions are ∆χ = 0.5 and ∆ξ = ∆ζ = 0.2, except in Cz 37 where ∆ξ = ∆ζ = 0.15. These values are large enough to allow sufficient star-count statistics in individual cells and small enough to preserve the morphology of different CMD evolutionary sequences. Besides, 2MASS photometric uncertainties for most stars of the present objects are considerably smaller than the adopted cell dimensions (Sect. 3 and Fig. 4) .
To illustrate the process, consider a CMD cell whose sides in the (χ, ξ, ζ) space have coordinates (χc ± ∆χ/2, ξc ± ∆ξ/2, ζc ± ∆ζ/2), where (χc, ξc, ζc) are the cell's central coordinates. We use Gaussian distributions of magnitude 7 and colours to compute the probability of a star with CMD coordinates (χ ± σχ,ξ ± σ ξ ,ζ ± σ ζ ) to be found within that cell. In this way, computations take into account magnitude and colour uncertainties, in the sense that stars with large uncertainties may have a non-negligible probability of populating more than one CMD cell. We assume that probable cluster stars are distributed in the region 0 < R < R lim , with projected area A cl , while FSs are taken from the offset field region (R > R lim ), with projected area A f s . The expected FS number-density (ρ cell f s ) in a given cell is computed by summing up the individual probability (P cell f s ) of all offset field stars (N f s ) to be found in the cell, divided by the offset field area, ρ
Pi(χ,χi; ξ,ξi; ζ,ζi) dχ dξ dζ .
Pi(χ,χi; ξ,ξi; ζ,ζi) represents the probability of the i-th offset field star, with CMD coordinates (χi,ξi,ζi) and uncertainties (σχ i , σ ξ i , σ ζ i ), to have the magnitude and colours (χ, ξ, ζ). Integrals are carried over the cell's extension in each dimension, χc − ∆χ/2 χ χc + ∆χ/2, ξc − ∆ξ/2 ξ ξc + ∆ξ/2 and ζc − ∆ζ/2 ζ ζc + ∆ζ/2, respectively; they basically reduce to error functions computed at the cell borders.
We do the same to compute the number-density of observed (cluster + FS) stars in the cell, ρ As a last step, to minimize potential artificialities introduced by the choice of parameters, we apply the decontamination algorithm for 3 different grid specifications in each dimension. For instance, for a CMD grid beginning at magnitude Jo (and cell width ∆J ), we also include additional runs for Jo ± 1 3 ∆J. Considering as well similar variations for the 2 colours, 27 different outputs are obtained, from which we compute the average number of probable cluster stars N cl . Typical standard deviations of N cl are at the
The final FS-decontaminated CMD contains the N cl stars with the highest number-frequencies.
FS subtraction efficiency
Working with densities inevitably results in fractional numbers of FSs in some cells. Fractions, in those cases, are rounded off to the nearest integer, however, limited to the number of observed stars present in the cell (n cell f s n cell obs ). To take this effect into account, we compute for each cell the difference between the expected number of FSs and the actual number of subtracted stars. Summing this difference over all cells gives us an estimate of the total number of unsubtracted FSs (Ñ f s ), as well as a measure of the global subtraction efficiency (f sub ) of the process. The un-subtracted stars cannot be deleted from CMDs, sinceÑ f s results from the sum of star fractions over all cells. However, f sub can be used to compute the corrected fraction of cluster member stars. Subtraction efficiency and corrected fraction of cluster members for the present objects are given in Table 3 .
Small values of ∆J, ∆(J − H) and ∆(J − Ks) increase the frequency of cells with fractional values of FSs, which in turn produce small subtraction efficiencies. Large values, on the other hand, increase subtraction efficiencies, but tend to degrade CMD resolution, which may be necessary to disentangle cluster and field star sequences. The adopted values of cell dimensions (see above) are a compromise between subtraction efficiency and CMD resolution at the 2MASS photometric uncertainties.
In principle, inclusion of additional dimensions such as the H or Ks magnitudes, could produce more constrained results. On the other hand, this would as well reduce the number of stars in the multi-dimensional cells and, consequently, the subtraction efficiency would become significantly reduced.
Application to the objects and results
The output of the FS decontamination algorithm can be examined from two different, but complementary, perspectives, i.e. (i) the dependence of FS contamination (or alternatively, fraction of probable cluster stars) on apparent magnitude, and (ii) distance to the cluster center. Fig. 9 provides histograms that show for each object the fraction of stars before and after FS decontamination as a function of J magnitude, sampled in bins of ∆J = 1 mag. In all cases, the area sampled by the histograms ranges from the centre to the limiting radius (Sect. 5). As expected from their almost central directions, FS contamination in the fields of the present 6 objects dominates the observed photometry ( 90% -Table 3 ), increasing exponentially for faint magnitudes. Fig. 9 shows that in all cases the increase with magnitude of the residual FS contribution (subtraction of the probable cluster stars from the observed ones) is well represented by the exponential growth curve fFS(J ) ∝ e (J/ǫ J ) , with a magnitude-scale factor ǫJ ≈ 1.2 ± 0.1. Consequently, at the 2MASS completeness limits (Sect. 3), FSs should represent more than ≈ 90% of the stars populating CMDs of bulge-projected open clusters. The above discussion further stresses the difficulties associated with the study of OCs projected against central parts of the Galaxy, especially to access the low MS of poorly-populated objects. With respect to radial distribution, Table 3 provides statistics on the fraction of probable cluster members (considering the full magnitude range), both for the observed and CM-filtered photometries, for annular extractions located at different distances from the central positions. Probable cluster member fractions have been corrected for the respective subtraction efficiencies. In all cases, field stars dominate over cluster members in the observed photometry (top half of Table 3 ), since the former contribute with more than ≈ 90% to the stars in the overall (R R lim ) CMDs of the present objects. However, as expected from star clusters, the fraction of probable members systematically increases for smaller radii, reaching a maximum at the centre. In the present objects, central cluster member fractions (observed photometry) range from ≈ 11% (Tr 26) to ≈ 46% (Cz 37).
The above features are enhanced in the output of the FS decontamination when applied to CM-filtered data (bottom half of Table 3 ). As suggested by previous works (e.g. Bonatto et al. 2006b ), CM filters allow detection of cluster structures at larger distances from the cluster center than with observed photometry. The elimination of most of the obvious non-cluster stars provided by the CM filter makes the FS contamination drop to ∼ 55 − 87% for the present objects. This, in turn, allows a better determination of cluster structural parameters and dimension. Indeed, central cluster member fractions become significantly larger, as compared to those obtained with observed photometry, ranging from ≈ 45% (Ly 4) to ≈ 79% (Tr 26).
Stars that remain in the CMD after application of the FS decontamination are in cells where the stellar density presents a clear excess over the field. Consequently, they have a significant probability of being cluster members. In crowded field regions, however, FS density at faint magnitudes (which presents an exponential growth with magnitude - Fig. 9 ) may be equal or even larger than that measured for the cluster. In such cases the present FS decontamination algorithm naturally truncates the MS at about the same level as that set by the 2MASS completeness limits (Table 2) .
Field-star decontaminated CMDs
FS-decontaminated CMDs of the present objects are shown in the bottom panels of Figs. 5-7, where we also include the respective CM filters (Sect. 5.1). As expected, most of the red and faint stars were indicated as background by the decontamination algorithm. In all cases, the remaining stars in the CMDs populate up sequences of typical intermediate-age OCs, with marked TO and GB. NGC 5715 is a clear cluster with a populated MS spanning ≈ 3 mag and a conspicuous clump. Tr 23 is a cluster (as concluded also by Carraro et al. 2006) as denoted by the populated MS and a conspicuous clump, although residual FS contamination is more important than in NGC 5715. Ly 9 exhibits prominent MS and clump indicative of a cluster (Sect. 5.4). Tr 26 is a cluster with a rather populated MS considerably bluer than the bulge star contamination. Ly 4 is a more complex object whose FS-decontaminated CMD suggests a MS but residual contamination is important throughout the CMD. However, RDPs strongly indicates a cluster nature (Sect. 5.2 and Fig. 10 ). Cz 37 presents sequences considerably bluer than the field which favours the analysis. It displays about 2 mag of the MS and an apparently contaminated clump. However, RDPs of MS and giant clump taken separately (Sect. 5.5 and Fig. 10) show that we are dealing with a cluster.
Residual bulge star contamination occurs in the CMDs of the 2 most centrally located objects, Tr 26 (bottom panel of Fig. 6 ) and Cz 37 (Fig. 7) . However, the fractions of nonsubtracted bulge stars with respect to the observed ones are ≈ 7% and ≈ 26% for R 3 ′ , respectively, consistent with the subtraction efficiencies ( Table 3) .
As described above (Sect. 4.1), the FS decontamination algorithm considers only magnitude and colour properties of stars to compute the expected number of FSs in CMD cells. As a consequence, stars in a given CMD cell (that can have any radial coordinate) have the same probability of being deleted. However, star clusters have stellar densities higher at the core than the halo. Thus, in the case of real star clusters, random subtraction of stars in cells tend to artificially change the intrinsic statistics of the radial distribution of stars. In other words, FS-decontaminated photometry retains only the colour/magnitude information, but not the radial one. In this sense, we used the FS decontamination algorithm only to uncover intrinsic CMD morphologies.
Potential limitations
In principle, the present FS decontamination method is capable of taking into account local density variations of field and cluster star sequences in CMDs (Sect. 4.1). To reach that goal, however, it relies on some uniformity -at least to the CMD cell scale -of statistical properties (e.g. colour and magnitude distributions), both in the offset field and cluster regions. Such premises may introduce some limitations to the method, basically related to photometry. Some of these are discussed below.
(a) Significant differential absorption. Consider a CMD cell whose colour sides have dimensions ∆(J − H) = ∆(J − Ks) = 0.2. If the difference in absorption between cluster and offset field stars for a given cell is larger than AV ≈ 2 mag, the difference in colour (e.g. (J − H)) would be as large as the cell dimension. In that case the algorithm would assume wrong types (and possibly number) of stars as FS to be subtracted from the cell. (b) Large photometric uncertainties. Because the algorithm uses explicitly photometric errors (in terms of Gaussian probability distribution) to compute cell number density, exceedingly large uncertainties would result both in high fractions of cells with fractional numbers of stars (followed by low subtraction efficiency) and smeared CMDs. (c) Small number of cluster stars. CMD cells of (intrinsically) poorly-populated clusters inevitably suffer from smallnumber statistics that would result in low subtraction efficiencies. In addition, the effective number of stars above the background in photometry-limited surveys falls with distance from the sun as N ′′ cannot be resolved by 2MASS. Since the offset field is less affected by crowding than clusters, FS contamination, especially for faint stars, would be overestimated.
(f ) CMD cell dimension. Large CMD cells might be used to minimize effects (a) -(c), but the consequence would be a degraded CMD resolution (Sect. 4.1).
One possible way to circumvent part of the above limitations would be to apply the FS decontamination algorithm on CCD photometry. Their small photometric uncertainties probably would produce less fractional numbers in cells and, thus, higher subtraction efficiencies. However, for any quantitative FS decontamination algorithm to be efficient and statistically representative, wide surrounding fields such as those provided by 2MASS, are required. Wide fields in the optical are usually not available. The present objects do not suffer critically from the effects above. 
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Cluster age, reddening and distance from the Sun derived from FS-decontaminated data
Cluster age is derived with solar-metallicity Padova isochrones (Girardi et al. 2002) computed with the 2MASS J, H and Ks filters 8 . 2MASS transmission filters produced isochrones very similar to the Johnson-Kron-Cousins (e.g. Bessel & Brett 1988 ) ones, with differences of at most 0.01 in (J − H) (Bonatto, Bica & Girardi 2004) .
The FS decontaminated CMD morphologies (bottom panels of Figs. 5 to 7) provide enough constraints to derive reliable cluster ages. We derive ages in the range 0.6 -1.3 Gyr, with Cz 37 being the youngest and Ly 4 the oldest cluster (col. 9 of Table 1) . Reddening values are in the range E(J − H) = 0.11−0.37 which convert to E(B − V ) = 0.35−1.18 (col. 10). Distances from the Sun are in the range d⊙ = 1.0 − 1.7 kpc (col. 11). Age-solutions are plotted in the bottom panels of Figs. 5 to 7, superimposed on the FSdecontaminated CMDs.
The present age of Tr 23 agrees with that of Carraro et al. (2006) . However, they derive larger reddening (∆E(B − V ) ≈ +0.3) and distance from the Sun (∆d⊙ ≈ +0.5 kpc). With respect to Tr 26, Kharchenko et al. (2005) found age and reddening ∼ 1/3 of the present ones, and put the cluster ∼ 3 times more distant.
With the recently derived value of the Sun's distance to the Galactic centre RO = 7.2 kpc (based on updated parameters of globular clusters - , we conclude that the present OCs are located ≈ 0.9 − 1.6 kpc inside the Solar circle (col. 12 of Table 1 ). Cz 37 is the innermost one, with Galactocentric distance dGC ≈ 5.6 kpc. 
STRUCTURAL PARAMETERS
Structural parameters are derived by means of RDPs, defined as the projected radial distribution of the numberdensity of stars around the cluster centre. RDPs are built with stars selected after applying the respective CM filter (bottom panels of Figs. 5 -7) to the observed photometry.
Colour-magnitude filters
CM filters were previously applied in the structural analysis of the OCs M 67 (Bica, Bonatto & Blumberg 2006) . They are used only to discard stars with colours compatible with those of the foreground/background field. They should be wide enough to accommodate cluster MS and evolved stars colour distributions, allowing as well for the respective 1σ uncertainties. Contrarily to CMD FS decontamination (Sect. 4), residual field stars with colours similar to those of the cluster are expected to permeate the CM filter. This residual contamination is statistically taken into account by comparisons with the offset field. Hence the need for wide surrounding fields such as those provided by 2MASS. CM filter widths account for dynamical evolution-related effects, such as enhanced fractions of binaries (and other multiple systems) towards the central parts of clusters, since such systems tend to produce a widening in the MS. Effects on CM-filter shape due to binary-induced MS widening and 2MASS photometric uncertainties have been studied in the old OC NGC 188 (Bonatto, Bica & Santos Jr. 2005) .
It is important to make clear that, in the context of structural and MF analyses, FS-decontaminated CMDs (bottom panels of Figs. 5-7) are used exclusively to define the shape of CM-filters. They are designed to contain intrinsic cluster sequences (including as well MS-widening evolutionary effects). RDPs and MFs employ the CM-filtered observed photometry.
Radial Density Profiles
To avoid oversampling near the centre and undersampling at large radii, RDPs are built by counting stars in rings of increasing width with distance to the centre. The number and width of rings can be adjusted so that the resulting RDPs present good spatial resolution with moderate 1σ Poisson errors. The residual background level of each RDP corresponds to the average number of (CM-filtered) stars measured in the comparison field (Table 4) .
Cluster limiting radius and uncertainty are estimated by visually comparing the RDP level (taking into account fluctuations) with the background. In this sense, R lim corresponds to the distance from the cluster centre where RDP and background become statistically indistinguishable from each other (e.g. , and references therein). For practical purposes, most of the cluster stars can be considered to be contained within R lim . We remark that the limiting radius should not be mistaken for the tidal radius. For instance, in populous and relatively high Galactic latitude OCs such as M 26, M 67, NGC 188 and NGC 2477, limiting radii are a factor ∼ 0.5 − 0.7 of the respective tidal radii . The limiting radii of the present objects are given in col. 7 of Table 4 . It is worth remarking that tidal radii are derived from fits of King profile to RDPs, which depend on wide surrounding fields and adequate Poisson errors.
Structural parameters are derived by fitting CM-filtered RDPs with the two-parameter King (1966a) profile, which describes the central and intermediate regions of normal clusters (King 1966b; Trager, King & Djorgovski 1995) . Fits were performed with a non-linear least-squares fit routine that uses errors as weights. To minimize degrees of freedom in fits, the background level (σ bg -col. 3 of Table 4 ) was kept constant, corresponding to the residual values measured in the comparison fields (Sect. 4). King fit parameters are the residual central density of stars (σ0K ) and core radius (Rcore). Fit parameters are given in cols. 4 and 6 of Table 4 , and the best-fitting solutions are superimposed on the CMfiltered RDPs (Fig. 10) . We quantify the background contamination by the density contrast parameter δc = σ0K /σ bg (col. 5). Since δc is measured in CM-filtered RDPs, it does not necessarily correspond to the visual contrast produced by observed stellar distributions in XDSS images (Figs. 1  -3 ). Tr 26, for instance, presents a very-low contrast both in the XDSS B image (Fig. 1 ) and observed RDP (Fig. 10) , where δc ≈ 0.1. On the other hand, because most of the noncluster stars have been excluded by the CM filter, the corresponding RDP presents a higher density contrast, δc ≈ 4.4.
Probably because of different methods and data sets, the present values of Rcore and R lim for Tr 26 correspond to factors of 0.4 and 1.5 of those given in (Kharchenko et al. 2005) . The difference, especially in Rcore, may be attributed to their brighter limits (Kharchenko et al. 2004 ) producing shallower profiles for this bulge-contaminated cluster. The average values of core and limiting radii for the present objects, Rcore = 0.47 ± 0.14 pc and R lim = 3.0 ± 0.9 pc, are smaller than the corresponding ones measured in the OC sample of Schilbach et al. (2006) , Rcore = 2.0 ± 1.3 pc and R lim = 5.0 ± 3.2 pc. Fig. 10 shows RDPs of MS/evolved stars of the present objects. For absolute comparison between clusters the radius scale was converted to parsecs and the number-density of stars to stars pc −2 using distances derived in Sect. 4.6. RDPs built with observed photometry are also shown in Fig. 10 . Clearly, CM-filtered profiles present less fluctuations and probe deeper into cluster structure than observed RDPs. In particular, observed profiles tend to underestimate cluster extension. Besides, CM filters were essential to unveil the cluster centroid (Sect. 2). Note that the RDP of Tr 23 keeps decreasing for R R lim , an effect produced by the variable north-south absorption (Sect. 3.1).
Within uncertainties, King profile provides a good analytical representation of the stellar RDPs of the six objects, from the outer parts to the core. Since it follows from an isothermal (virialized) sphere, the close similarity of a cluster's stellar RDP with a King profile suggests that the internal structure (particularly the core) has reached some significant level of energy equipartition, which is consistent with the ages derived for these objects (Sect. 7).
Striking differences between observed and CM-filtered 
To minimize degrees of freedom in RDP fits, σ bg was kept fixed (measured in the respective comparison fields) while σ 0K and Rcore were allowed to vary. MDPs are background subtracted profiles. Col. 5: cluster/background density contrast (δc = σ 0K /σ bg ), measured in CM-filtered RDPs. Lynga4 Lynga9
Tr23 NGC5715 Figure 11 . Similarly to RDPs (Fig. 10) , background-subtracted MDPs (filled circles) are well represented by two-parameter King profiles (dashed lines) with relatively small uncertainties (shaded regions). MDPs core radii agree at 1σ with those derived from RDPs (Table 4) .
RDPs show up in Fig. 10 . It is remarkable that in all cases, CM-filtered RDPs present high contrast with respect to the background and are well fitted by King profiles. On the other hand, observed RDPs are in general shallow and irregular, clearly not typical of star clusters. The photometry from which the observed RDPs were built is dominated by FS contamination, in general by a fraction larger than 90% (Table 3). Accordingly, the fraction of cluster stars, with respect to that of the background, is at the 1σ level. In this sense, it should be expected that without FS decontamination (for CMD morphology) and CM-filters (for intrinsic RDPs), simple qualitative comparisons of candidate CMDs with offset fields can be misleading, especially for clusters projected in central parts of the Galaxy.
Mass Density Profiles
To complete the structural description of the objects we take the mass-luminosity (ML) relation derived from isochrone fits (Sect. 4.6) to build statistical mass-density profiles. We follow the same systematics as that used to build RDPs. Instead of computing the number-density of stars in rings, we now assign each star a mass according to the respective ML relation. MDPs are produced by subtracting from the mass density in each ring that measured in the comparison field. They are shown in Fig. 11 , together with the respective King fits. Likewise RDPs, MDPs are well described by King profiles. Core radii derived from MDPs (col. 9 of Table 4 ) agree, at 1 σ, with RDP ones (col. 6).
The case of Lyngå 9
Lyngå 9 was argued to be an asterism by Carraro, Janes & Eastman (2005) . Based on a comparison with an offset field and applying a visual method to delete field star contamination, they eliminated most MS stars, except for some at the top of the MS, and a group of bright, red stars that resembled a giant clump. They concluded that Ly 9 was not a star cluster, and that the clump could consist of a random distribution of early-type stars behind of or embedded in a hypothetical obscuring cloud.
However, the present FS decontamination algorithm (Sect. 4) showed statistically significant star excesses over the field that populate the giant clump and about 3 magnitudes of the MS (bottom panel of Fig. 6 ). In addition, CM-filtered photometry (Sect. 5) produced high contrast King-like RDP (Fig. 10) and MDPs (Fig. 11) . To further explore the scenario emerging from the FSdecontaminated CMD, we build RDPs for MS and clump stars separately. If Ly 9 is a star cluster, RDPs of both star subsamples should present similar, King-like, features. As before (Sect. 5.2), RDPs are built with CM-filtered photometry. The resulting MS and clump RDPs are shown in Fig. 12 (middle and bottom panels, respectively) , where we show as reference the combined MS + giant clump RDP (top panel) taken from Fig. 10 . Within uncertainties, both RDPs can be reproduced by similar King profiles, respectively with Rcore = 0.59 ± 0.12 pc and Rcore = 0.27 ± 0.12 pc. The smaller core radius of the clump RDP, as compared to that of the MS, is consistent with dynamical evolution affecting Ly 9 (Sect. 7), where giants are expected to be more concentrated in the cluster's central parts.
Considering that Ly 9 presents a populated MS and that its RDP, as well as that of the clump, are similar and follow a King profile, we conclude that we are dealing with an open cluster.
The case of Czernik 37
Carraro, Janes & Eastman (2005), based on (B − V ) and (V − I) CMDs of the object (however with no offset field for comparison) suggested that it might be a star cluster superimposed on the Galactic bulge population. It is the least-populated object of the present sample (Table 5) , with a FS-decontaminated CMD featuring about 2 magnitudes of the MS, a relatively conspicuous clump, and significant bulge star contamination (Fig. 7) . However, its CM-filtered RDP is highly contrasted with the background and follows closely a King profile (Fig. 10) .
We further check the OC nature of Cz 37 with RDPs built separately with (CM-filtered) MS and clump stars. The resulting MS and clump profiles (right panels of Fig. 12 ) are similar to each other, slightly more concentrated for the clump than the MS. They follow King laws with core radii Rcore = 0.32±0.10 pc and Rcore = 0.22±0.10 pc, respectively for the MS and clump RDPs. Accordingly, Cz 37 is confirmed to be an open cluster.
Model OCs projected on varying backgrounds
Different luminosity functions detected in central parts of most star clusters, as compared to the field, may provide a means from which these objects can identified in plate materials. However, in the context of the present work, structural parameters are derived from number-density profiles that consider only the number of stars in rings, regardless of magnitude. In short, the issue here is not star cluster identification, but to measure core and limiting radii from RDPs of objects subject to different amounts of background contamination.
To further explore the OC structural description we test the effect of a varying background level on measurements of cluster core and limiting radii. Since determination of R lim depends directly on the ability to see where the RDPs become indistinguishable from the background level, it is expected that measurements of non-populous OCs, especially those projected against central parts of the Galaxy, will be underestimated.
King-like OCs are simulated with (projected) stellar radial number-density profiles given by σ(R) = σ bg +σ0K /(1+ (R/Rcore) 2 ). We define the cluster/background contrast parameter as δc = σ0K /σ bg . Model OCs contain 350 equalmass stars distributed in a region with a structure described by Rcore = 0.4 pc and R lim = 4.0 pc, representative values of the OCs dealt with in this work (Table 4) . (x,y) coordinates of the test-stars are randomly selected with a probability proportional to King profile's number density at position R = x 2 + y 2 , in steps of ∆R = 0.01 pc, in order to preserve the spatial resolution of the analytical profile. To avoid small-number statistics at inner regions (the small ring-areas may contain fractions of stars), we run 100 simulations and take the average probability at each position to build the final RDPs.
The spatial distribution of stars of the background-free OC is shown in Fig. 13 (top-left panel) , where the core and halo subsystems are clearly visible. To this OC we add backgrounds with δc = 10 (top-right), 3.3 (bottom-left) and 2 (bottom-right). As expected, only the (equal-mass star) core detaches from the stellar distributions with increasing background level. The picture does not change much in real star clusters, since bright stars in these objects tend to be concentrated in or near the core. As a consequence of low-surface brightness, the stellar distribution of the cluster halo, especially in the outer parts, is not much different from that of the field. The corresponding model-OC RDPs are shown in Fig. 14 , together with the King fits and background levels. RDPs are built with a similar ring-width distribution as that used for the RDPs and MDPs in Figs. 10 and 13, respectively. As expected, core radii derived from King fits do not depend on δc. Limiting radii, on the other hand decrease with increasing δc, changing from R lim = 4.0 ± 0.5 (background-free) to R lim = 3.5 ± 0.5 for δc = 2, a ∼ 10% factor.
As a caveat we note that the backgrounds used in the simulations are spatially uniform, subject only to 1σ Poisson fluctuations in RDPs. Galactic backgrounds present higher spatial fluctuations (e.g. Figs. 1 to 3) associated with e.g. differential absorption and local FS enhancements that tend to produce additional decrease in limiting radii. Thus, we expect to measure limiting radii about 10-20% smaller than intrinsic ones in OCs containing a few hundred stars projected against central parts of the Galaxy. Obviously, OCs less-populous than those simulated here are expected to be significantly more affected by low contrast, to the point that most may not be observed at all (Bonatto et al. 2006a) .
MASS DETERMINATIONS

Mass function slopes
In previous sections we presented strong evidence, in terms of CMDs, RDPs and MDPs, that the 6 objects dealt with in this work are intermediate-age OCs. Based on this we build MFs and compute stellar masses using CM-filtered photometry (Sect. 5), that increases statistical significance and cluster membership probability.
The methods presented in (and references therein) are used to derive MFs, φ(m) = dN dm . We build them using the three 2MASS bands separately, and the mass-luminosity relations obtained from the respective Padova isochrones and distances from the Sun (Sect. 3). The effective magnitude range over which MFs are computed is that where clusters present an excess of stars with respect to the comparison field. In all cases it begins right below the TO and ends at a faint-magnitude limit brighter than that stipulated by the 2MASS completeness limit (Sect. 3). The effective magnitude ranges of the present OCs are shown as shaded areas in the bottom panels of Figs. 5 to 7; the corresponding stellar mass ranges are given in col. 4 of Table 5 . Further details on MF construction are given in Bica, Bonatto & Blumberg (2006) .
The resulting MFs cover significant mass ranges, typically from 1 to 2.5M⊙. They are shown in Fig. 15 , where fits with the function φ(m) ∝ m −(1+χ) are included; MF slopes are given in col. 5 of Table 5 . Error bars basically reflect the significant number of stars present in the MS. Within uncertainties, the MFs of NGC 5715, Ly 4, Tr 23, Ly 9 and Tr 26 have slopes similar to that of Salpeter (1955) IMF (χ = 1.35). Cz 37, on the other hand, presents a flat MF which may result from an advanced dynamical state (Sect. 7). Table 5 gives parameters of the target clusters measured in the CMDs and derived from MFs. The number of evolved stars (col. 2) was obtained by integration of the (background-subtracted) CM-filtered luminosity function for stars brighter than the TO. Multiplying this number by the stellar mass at the TO yields an estimate of the mass stored in evolved stars (col. 3). The number and mass of the observed MS stars (cols. 6 and 7, respectively) were derived by integrating the MFs over the effective MS mass ranges (col. 4).
Cluster mass
To estimate the total stellar mass we extrapolate the observed MFs down to the H-burning mass limit (0.08 M⊙). For masses below the present detection threshold (Table 4) we rely the extrapolation on Kroupa (2001) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
NGC 5715 8 ± 2 18 ± 6 1.1-2.2 1.3 ± 0.5 93 ± 23 145 ± 20 20 ± 15 7.3 ± 3.1 48 ± 21 16 ± 7 35 ± 25 Ly 4 3 ± 1 7 ± 2 1.0-1.9 1.3 ± 0.2 105 ± 40 130 ± 30 22 ± 16 7.6 ± 3.0 42 ± 17 13 ± 5 41 ± 28
Tr 23 16 ± 9 35 ± 20 1.0-2.1 1.4 ± 0.6 300 ± 40 483 ± 42 86 ± 67 31 ± 13 43 ± 18 6.7 ± 2.8 4.9 ± 3.5 Ly 9 37 ± 7 73 ± 15 1.1-1.9 1.1 ± 0.7 124 ± 32 213 ± 37 26 ± 22 10 ± 5 37 ± 17 9.2 ± 4.1 18 ± 14
Tr 26 21 ± 5 42 ± 10 1.1-2.3 1.7 ± 0.6 100 ± 31 150 ± 24 24 ± 18 8.7 ± 3.5 17 ± 7 3.3 ± 1.3 15 ± 10
Cz 37 17 ± 5 44 ± 13 1.8-2.5 −1.1 ± 0.9 41 ± 14 89 ± 19 1.4 ± 0.7 2.1 ± 1.0 11 ± 5 3.2 ± 1.6 196 ± 88 trapolated MS + evolved) values of number, mass, projected and volume densities are given in cols. 8 to 11 of Table 5 . The number of MS and evolved member stars ranges from ≈ 58 to ≈ 316. As already indicated by the small number of probable member stars present in the FS decontaminated CMD (Fig. 7) , the least populous OC is Cz 37. The corresponding mass of the MS and evolved stars is in the range 130 M obs (M⊙) 520, while the extrapolated masses are a factor ∼ 4.5 − 6 times larger than the observed ones, except for Cz 37, which is only about twice as large, again consistent with its CMD morphology.
As a caveat we note that the total mass estimates should be taken as upper limits, since because of dynamical evolution, significant fractions of the low-mass content may have been lost to the field, especially in the case of Cz 37 (Sect. 7), as reflected in the flat MF.
DISCUSSION
Star clusters form in collapsing molecular clouds in which variable fractions (10 -60%) of the parent gas are converted into stars. They remain embedded in the clouds for about 2-5 Myr (e.g. Lada & Lada 2003) , and their dynamical state at that early phase can be described as out of virial equilibrium (e.g. de la Fuente Marcos & de la Fuente Marcos 2002) . Following the rapid expulsion of the unused gas by massive winds and supernovae, stars end up with excessive velocities with respect to the new, decreased, potential (e.g. de la Fuente Marcos & de la Fuente Marcos 2002; Boily & Kroupa 2002) . As a consequence, clusters grow in all scales as they reach for virialization. N-body simulations of massive star clusters (e.g. Goodwin & Bastian 2006) show that after a few 10 7 yr, core growth levels off as some energy equipartition is reached, a phase that is followed by a decrease in core size. The outer parts, on the other hand, keep increasing in size. At some point, the intrinsic cluster size may no longer be observable because of the increased volume and low number-density of cluster stars at large radii. The external parts may become indistinguishable from the background, particularly for clusters projected against the central parts of the Galaxy (e.g. Bonatto et al. 2006a) . Besides, interactions with the disc and the tidal pull of the Galactic centre/bulge, as well as collisions with molecular clouds, tend to destroy poorly-populated OCs in a time-scale of a few 10 8 Myr (Bergond, Leon & Guibert 2001) , especially for centrally located OCs. Although conceptually different, these effects combine to produce observable changes in cluster structural parameters. For the outer parts of poorly populated and centrally located OCs it is expected: (i) cluster expansion due to dynamical evolution; (ii) decrease in cluster/background contrast especially for R → R lim ; (iii) enhanced disruption rates.
Empirical determinations of cluster limiting radii depend critically on RDP and background levels (and respective fluctuations). Thus, effects (i) and (ii) should affect more R lim than Rcore, since the latter is derived by fitting an analytical function to the distribution of points provided by the RDP, as indicated by model-cluster simulations (Sect. 5.6). On the other hand, dynamical evolution may accelerate because of (iii), thus increasing the rate of large scale core-halo mass segregation and low-mass star evaporation to the field -effects that tend to increase intrinsic cluster size and decrease Rcore. Since mass segregation drives preferentially low-mass stars to the outer parts of clusters, cluster/background contrast in these regions tends to lower as clusters age. As an observational consequence, smaller values of limiting radii should be measured, especially for clusters in dense fields.
To disentangle these effects we employ a set of parameters that probe structure and dynamical state derived for a sample of nearby OCs with ages in the range 70 − 7 000 Myr and masses within 400 − 5 300 M⊙, following most of the present methodology . To the original reference sample were added NGC 6611 (Bonatto, Santos Jr. & Bica 2006) and NGC 4755 (Bonatto et al. 2006b ). Clusters are differentiated according to total mass (smaller or larger than 1 000 M⊙). The evolutionary parameter τ = age/t rel (col. 12 of Table 5 ), where t rel is the relaxation time (Binney & Tremaine 1987) , was found to be a good tracer of dynamical states. In particular, significant flattening in cluster MF slopes due to dynamical effects such as mass segregation is expected to occur for τ 7. Details on parameter correlation in the reference sample are given in .
In panels (a) and (b) of Fig. 16 we compare core and limiting radii of the present OCs with those of the reference sample in terms of cluster age. In all cases, both kinds of radii appear to be significantly smaller than those of nearby OCs of similar ages, especially in limiting radius. Tr 23 and Tr 26 have R lim ∼ 1/2 of those in the reference sample, while for the remaining ones R lim ∼ 1/3. A similar effect occurs for Galactocentric distances (panels (d) and (e)). Core and limiting radii in the reference sample are related by R lim = (8.9 ± 0.3) × R (1.0±0.1) core (panel (c)), which suggests that both kinds of radii undergo a similar scaling, at least for 0.5 Rcore(pc) 1.5 and 5 R lim (pc) 15. Except for Cz 37 and Tr 26, the remaining OCs do not follow that relation. Considering that we may have underestimated R lim by 10-20% (Sect. 5.6), this again suggests that the present OCs are either intrinsically small or have been suffering important evaporation effects. The dependence of R lim on evolutionary parameter τ (panel (f)) supports this conclusion, since except for Tr 23, the remaining OCs have τ significantly larger than 7 .
Relations presented in the bottom panels of Fig. 16 also indicate that we are dealing with OCs affected by tidal and low-contrast effects, especially in their outer parts. The relation of their (total) masses with core radii is consistent with that defined by nearby OCs (panel (g)), in both mass regimes. Mass density, on the other hand, that in the context of the present work is basically sensitive to limiting radius, seems to be exceedingly high with respect to nearby OCs. Except for Cz 37 and Tr 26, the remaining OCs have a mass density ∼ 8 times higher than that of nearby OCs.
If mass values are reasonably well determined, as suggested by panel (g), a factor of ∼ 2 applied to their limiting radii would bring densities close to the typical values of nearby OCs. Interestingly, this correction would as well put the deviant OCs back into the tight core and limiting radii relation (panel (c)). Even so, they would still have core and limiting radii smaller than those of nearby OCs, with Rcore 0.6 pc and R lim 5.2 pc. Considering the discussion presented in Sect. 5.6, most of the smaller limiting radii can be accounted for by dynamical effects, both internal and external to the clusters.
Probably because of its innermost position in the Galaxy (Table 1 ) and low mass (Table 5) , Cz 37 seems to be the OC most affected by tidal effects (and accelerated dynamical evolution), since it shows the flattest MF slope (panel (i)), smallest core radius and total mass in the present sample.
SUMMARY AND CONCLUSIONS
Low-contrast star clusters projected against central parts of the Galaxy present a challenge to observational projects that intend to improve their census and derive fundamental and dynamical parameters. High background levels may not allow detection of the external parts of clusters, because of low-surface brightness. In many cases, it may not be possible to detect faint clusters above the background at all (e.g. Bonatto et al. 2006a) .
Theoretical predictions indicate that poorly-populated OCs must by far be the majority of the star cluster population in the Galaxy. Indeed, Bonatto et al. (2006a) have found that the distribution function for the number of OCs with η observed member stars (considering all disc directions in the Galaxy) follows φOC(η) = dN OC dη ∝ e −η/95 . This implies that the fraction of Milky Way OCs with η 100 observed member stars amounts to about 65%, while for η 300 it increases to ∼ 96%. Derivation of accurate fundamental and structural parameters of poorly-populated OCs, especially those inside the Solar circle, is important as well to test models of cluster tidal disruption.
In the present work a set of tools was applied -e.g. FS decontamination, CM filter and diagnostic-diagrams for structure and dynamical state -to six OCs projected not far from the Galactic center. The objects are NGC 5715, Lyngå 4, Lyngå 9, Trumpler 23, Trumpler 26 and Czernik 37, whose near-IR CMDs are heavily contaminated by field stars, especially bulge ones. Probably because of this, these objects could not previously be studied in detail. Lyngå 9, in particular, was considered to be a fluctuation of the dense field (Carraro, Janes & Eastman 2005) . We work with widefield extractions of 2MASS photometry.
2MASS field-star decontaminated and colourmagnitude filtered photometry produced compelling evidence -in terms of CMDs with well-defined cluster sequences and stellar density profiles following King law -that the 6 objects are OCs about the Hyades age (0.6 age(Gyr) 1.3) located 0.9 − 1.6 kpc inside the Solar Circle. In all cases core, and especially limiting radii, appear to be smaller than those of nearby OCs outside the Solar circle. We measured 0.26 Rcore(pc) 0.66 and 2.2 R lim (pc) 4.4.
Simulations of King-like OCs have shown that high background levels may have affected limiting radius estimates for the present OCs, in the sense that R lim can be underestimated by about 10-20%. Rcore, on the other hand, is almost insensitive to the range of background levels used in the simulations. Thus, background contamination alone cannot account for the small limiting radii measured in the present OCs, which are scaled down by factors of 1/3 − 1/2, as compared to a sample of nearby OCs. Except for Cz 37 which has a flat MF, the remaining OCs have Salpeter-like MFs, within uncertainties. Mass stored in observed MS and evolved stars amounts to 130 M obs (M⊙) 520. Total masses, estimated by extrapolation of the MFs to 0.08 M⊙, are in the range 210 MOC(M⊙) 2700. However we point out that total mass estimates may be upper limits because of dynamical evolution effects.
With the help of diagnostic diagrams that probe structure and dynamical state of OCs, we find evidence that the 6 objects have been suffering significant tidal effects (for ages older than ∼ 600 Myr). Such tidal effects may have accelerated their dynamical evolution, especially in Czernik 37, the innermost OC of the present sample with a flat MF. Large-scale mass segregation and low-mass star evaporation drive preferentially faint stars to large distances from the cluster centre. However, because dynamically-inflated cluster external regions end up having a low surface brightness, they tend to become indistinguishable from the background when projected against dense stellar fields. As an observational consequence of these effects, poorly-populated OCs projected against the central parts of the Galaxy tend to have smaller limiting radii than those measured in similar OCs located at high Galactic latitudes and/or far from the centre.
Arguments based only on observed CMD morphology may not be enough to establish the nature of objects in dense fields as star clusters. Instead, the present work shows that stronger constraints are provided by FS-decontaminated CMDs and the shape of CM-filtered RDPs, especially when RDPs of different magnitude domains present similar features. Besides, with the quantitative tools we have been developing in this series of works, it is becoming feasible to explore faint OCs in dense stellar fields with 2MASS photometry, provided care is taken to statistically identify probable member stars (to better define cluster stellar sequences on CMDs) and exclude stars with discordant colours (for more intrinsic cluster RDPs and MFs). Considering as well structure and dynamical state diagnostic-diagrams, it is becoming possible to disentangle high background levels from tidal effects in the outer parts of OCs.
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